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Characterization data of Hexylheptyl-PBI.
Hexylheptyl-PBI was identified using a Bruker NMR spectrometer with 1 H probes. 1 H NMR (600 MHz, CDCl 3 ,δ (ppm)): 8.65 (m, 8H, phenyl ), 5.19 (m, 2H, N-CH ), 2.26 (m, 4H,-NCH(C 6 H 13 )CH 2 ), 1.87 (m, 4H, -NCH(C 6 H 13 )CH 2 ), 1.22-1.25 (m, 32H, CH 2 ), 0.81-0.84 (t, 12H, J = 6.9 Hz, CH 3 ); Figure S1 : 1HNMR spectrum of hexylheptyl-PBI Figure S2 . Fluorescent intensity of hexylheptyl-PBI/PS film prepared with different organic solvents.
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Note:
In order to eliminate the unrepeatability and fortuitousness of the data caused by unevenness, we had tried different organic solvents, such as ethyl acetate (EtOAc), toluene, chloroform and others, to obtain more uniform and flat films. It was proved to be that THF was the most suitable among these solvents because of volatility and excellent solubility. (The volatilization rate of organic solvents: CS 2 >CHCl 3 >Toluene>THF>EtOAc>CYC, however, the fluorescent intensity of dye/PS film by using CS 2 as solvent is low than that of THF before or after annealing.) Figure S3 . Transmittance spectra of hexylheptyl-PBI/PS with the varied thickness. Figure S4 . Absorption spectra of hexylheptyl-PBI/PMMA with the concentration of C1 and C5. Figure S5 . Fluorescent spectra of hexylheptyl-PBI/PS film with different molecular aggregated states (A: monomeric PBI; B: dimeric PBI) and annealed at varied temperature. 
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Note:
The average fluorescence lifetime was fitted by using: 
These topographies were obtained by ImageJ software with optical microscope images ( Figure 6D ).
